The purpose of this study was to identify the genes coding for resistance to ceftazidime and imipenem and describe the molecular epidemiology of A. baumannii strains isolated from a clinical center in Colombia.
INTRODUCTION
Acinetobacter baumannii can cause a variety of infections including pneumonia, bacteremia, meningitis, urinary tract infections, peritonitis and infections of skin and soft tissue (2) .
Mortality is high in association with bacteremia (52%) and pneumonia (23-73% (6, 8) . Multidrug resistant A. baumannii have become an important nosocomial pathogen that particularly affects critically ill patients. The multiresistance is common in this species which complicates its elimination and therapy in severe infections, with extremely limited therapeutic alternatives currently available (10, 30) .
A. baumannii resistant to carbapenems has been isolated in Europe, Asia, North and South America (15) . Although carbapenemase production, modification of penicillin-binding proteins (PBPs), loss of porins, and/or altered efflux pump activity are reported as mechanisms contributing to resistance.
It is the production of carbapenemases that are the main (18, 26) .
In addition, the insertion sequence ISAba1 has been found in many isolates of A. baumannii located upstream of the bla OXA-23,-51,-58 carbapenemase genes and cephalosporinase bla ampC genes. These ISAba1 elements facilitate increased expression of these genes (4, 12) . ISAba1 belongs to the family of IS4 insertion sequences and possesses two imperfect inverted repeats of 16 bp. Its transposase is encoded by two open reading frames encoding 189 and 178 amino acids, leading to a functional protein when a frameshift occurs during the translation process (12) . Over a 19-month period, it was observed imipenem-resistant A. baumannii isolates in intensive care units of a tertiary care clinic in Monteria-Colombia. The aim of this study was to describe the presence of the ISAba1/ADC-7, which is a novel class C enzyme, associated with oxa genes in A. baumannii isolates from Colombia.
MATERIALS AND METHODS

Bacterial strains
A. baumannii used in this study were collected from a 
Determination of breakpoints
RESULTS
Phenotypic resistance
Breakpoint determinations and molecular detection of carbapenemases and cephalosporinase genes are shown in gene, and these amplicons were 1-kb in size (Figure 1 ). The sequence obtained the latter showed 96% identity to that 
Identification of bla ADC-7 and ISAba1/ADC-7
All 20 isolates were resistant to third-and fourthgeneration cephalosporins and piperacillin-tazobactam ( Table   1 ). The PCR product for bla ADC-7 produced an amplicon of 1.15-kb ( Figure 1 ). Eighteen isolates contained the bla gene. The nucleotide sequence of the 1.15-kb fragment was identical to the bla ADC-7 gene (Accession number AY648950).
Mapping the position of ISAba1 relative to bla ADC-7 .
Among the 18 isolates with bla ADC-7 that were also resistant to carbapenems and cephalosporins, a band of 2-kb was obtained for 9 isolates using the reverse primer for ISAba1 and the reverse primer for bla ADC-7 ( Figure 1 and Table 1 ).
Sequencing showed 98% identity to that described for the insertion sequence ISAba1 transposase gene and the β-lactamase ADC-7 (Accession number GU292796).
PFGE
Fifteen of the isolates clustered into four groups, while the remaining 5 isolates were unrelated to other strains and were categorized as having unique profiles. Group I contained seven isolates, groups II and III two isolates each, and group IV four isolates ( Figure 1 ). The presence of the insertion sequence ISAba1 upstream of carbapenemases genes can influence the expression of resistant genes (19) . In our isolates containing bla OXA-51 , these were resistant to imipenem and meropenem if they possessed
DISCUSSION
ISAba1 upstream of bla OXA-51 (Table 1) .
In addition, 6 isolates that were positive for bla OXA-23 gave a band of 1.5-kb using the ISAba1R and OXA-23R primers.
Although these isolates were also positive for bla OXA-51, no amplicons were produced with primer combinations using ISAba1F/OXA-51R or ISAba1R/OXA-51R, suggesting that co-expression of these two carbapenemases genes was not occurring and that bla OXA-23 alone was responsible for the carbapenem resistance phenotype of these strains.
Similarly, Poirel et al (16) found that expression of bla PER-1 in A. baumannii, P. aeruginosa and P. stuartii was associated with the promoter sequence ISPa12. Futhermore, multiple copies of ISAba1 are frequently found in A. baumannii isolates (21) . These may be associated with several genes, as found in three isolates belonging to the same PFGE profile in this study,
where ISAba1 was associated with bla OXA-23 , and bla ADC-7 (Table 1) . Moreover, the PCR product amplified with the ISAba1R/ADC-7 reverse primers amplified a fragment of 2-kb in nine of the isolates, seven of these were also positive for bla , and 3 carried the promoter sequence ISAba1 upstream of bla OXA-23 gene (Table 1) . Similar findings were reported by Héritier et al (12) , who studied six isolates of A.
baumannii resistant to ceftazidime and here these contained 
